Introduction: An increasingly popular strategy to improve the food retail environment and promote healthy eating in low-income and minority communities is the corner store conversion. This approach involves partnering with small 'corner' food stores to expand access to high-quality fruits, vegetables, and other healthy foods. Methods: We conducted a structured review of the literature to assess inventories and sales in corner stores, as well as to identify intervention strategies employed by corner store conversions. Results: Our review returned eight descriptive studies that discussed corner store inventories and sales, as well as ten intervention studies discussing six unique corner store conversion interventions in the United States, the Marshall Islands, and Canada. Common intervention strategies included: 1) partnering with an existing store, 2) stocking healthy foods, and 3) social marketing and nutrition education. We summarize each strategy and review the effectiveness of overall corner store conversions at changing peoples' food purchasing, preparation, and consumption behaviors. Conclusions: Consumption of fresh, healthy, affordable foods could be improved by supporting existing retailers to expand their selection of healthy foods and promoting healthy eating at the neighborhood level. Additional corner store conversions should be conducted to determine the effectiveness and importance of specific intervention strategies.
Introduction
The rapid rise in the prevalence of overweight is a public health crisis (Flegal, Carroll, Ogden, & Curtin, 2010) . A number of studies have demonstrated that increased consumption of fruits and vegetables and other healthy foods is associated with decreased risk of overweight and related chronic conditions (Appel, 2003; Dauchet, Amouyel, & Dallongeville, 2005; Quatromoni, Copenhafer, D'Agostino, & Millen, 2002) . Generally, peoples' fruit and vegetable consumption reflects their food environments: those with easy access to fruits and vegetables consume more of these foods than people with poor access (Moore, Diez Roux, Nettleton, & Jacobs, 2008; Morland, Wing, & Roux, 2002; Rosenkranz & Dzewaltowski, 2008) . Many lowincome and minority families live in "food deserts," or areas without access to comprehensive supermarkets or other sources of affordable, high quality, nutritious foods (Walker, Keane, & Burke, 2010) . People living in food deserts are less likely than those in other neighborhoods to eat a nutritious diet and more likely to suffer from diet-related chronic diseases (Moore et al., 2008) . Previous approaches towards improving food deserts include using zoning laws to restrict fast food restaurants, promoting community gardens and other urban agriculture, incentivizing the development of supermarkets in poor and minority communities, and expanding access to farmers markets (CDC, 2010) An emerging strategy to improve unhealthy food environments is the "corner store conversion," which involves a partnership with small 'corner' stores to expand access and quality of healthy foods (Bodor, Ulmer, Dunaway, Farley, & Rose, 2010) . The California Endowment and other partners, for instance, recently announced that they will provide $221 million in funding as part of a statewide effort to increase access to healthy food by building new supermarkets and conducting makeovers at existing corner stores (California FreshWorks, 2011) . Corner stores, which are typically located on prominent neighborhood corners, are often primary sources of food in neighborhoods lacking comprehensive supermarkets. A corner store conversion model could be particularly relevant in the many poor and minority neighborhoods that lack large supermarkets (Walker et al., 2010) .
The Present Study
In this study, we expand on existing knowledge by conducting a structured review of the empirical literature related to corner stores and corner store conversions. First, we assess descriptive studies to understand the healthfulness of corner store inventories as well as typical food and beverage purchases in corner stores. This information will be useful for identifying the potential impact that corner store conversions may have on improving the healthfulness of the food environment. We then examine the corner store conversion literature in order to identify intervention strategies that have been employed in the limited number of corner store conversions that have been conducted to date. The identification and dissemination of common strategies will be useful for public health practitioners and other interventionists seeking to perform their own corner store conversions. Finally, based on the findings of reviewed studies, we summarize the impact of corner store conversions on healthy food knowledge and behaviors.
METHODS

Inclusion Criteria
We conducted a structured literature review between July and August 2010 in order to identify descriptive studies regarding corner store inventories and sales, as well as intervention studies regarding corner store conversions. To be included in the review, all articles had to be written in English and include original, empirical results. No constraints were placed on the year of publication, because the strategy and concept of corner store conversions are relatively new. To be included as a descriptive study, the study had to report findings related to the food inventories of corner stores or sales and purchases at corner stores. To be included as an intervention study, the study had to include an outcome evaluation of a corner store conversion intervention. The interior of a local corner store in East Los Angeles, California before (above) and after (below) a "market makeover," a type of corner store conversion. Photo credit: Nathan Cheng Consulting (above) and Public Matters, LLC (below)
Key Word Searches
To identify the most comprehensive list of references possible, we conducted keyword searches in the PubMed and Web of Sciences databases and searched reference lists of relevant articles. The following keywords were searched in multiple combinations: corner store, convenience store, grocery store, food store, food environment, store, and intervention.
Articles Retrieved
Our initial searches returned a total of 391 articles from the PubMed database and 316 articles from the Web of Sciences database. After reading article titles and abstracts, we determined that eight descriptive studies and ten intervention studies met the inclusion criteria. The intervention studies covered six distinct corner store conversions and were published between 2003 and 2010.
Analytic Plan
In this study, we used the 'matrix method' to abstract data from the retrieved studies (Goldman & Schmalz, 2004) . As described by Goldman and Schmalz (2004) , 'the matrix method is a structure and process for systematically reviewing the literature and a system for bringing order' to the resulting data. For the eight descriptive studies, our analyses consisted of summarizing data regarding corner store inventories, including food and beverage availability, quality, and shelf space, as well as sales. For the ten intervention studies, our analyses consisted of summarizing the intervention strategies, outcome evaluation strategies, and key findings of each corner store conversion. We also summarized perceived barriers and facilitators to each intervention strategy, as reported by the original studies' authors. We used content analysis to identify intervention strategies common across studies (Dixon-Woods, et al., 2005) . Based on the findings of our analyses, we also discussed limitations of specific intervention studies as well as more broad gaps in knowledge in the corner store conversion literature.
RESULTS
Descriptive Corner Store Research
We reviewed eight descriptive studies in order to understand the healthfulness of corner store inventories as well as typical food and beverage purchases in corner stores. We consider inventories and purchases to be an important factor related to the need for interventions in corner stores. If healthy food inventories are limited in corner stores and the bulk of sales consist of unhealthy food items, this may suggest potential for intervention. The results of these studies indicate that typical corner store inventories include alcohol, cigarettes, packaged snack foods, unhealthy prepared foods, doughnuts, and some common staple foods such as milk, bread, cheese, and eggs (Bolen & Hecht, 2003; Public Health Law & Policy, 2009 ). Shelf space dedicated to fresh fruits and vegetables and other healthy foods is limited in most corner stores and those that are available tend to be expensive and of low quality compared to those sold at supermarkets (Bolen & Hecht, 2003; Everette & Brisson, 2009; Farley et al., 2009; Laska, Borradaile, Tester, Foster, & Gittelsohn, 2010; Public Health Law & Policy, 2009 ). The bulk of food and beverage purchases at corner stores consist of unhealthy, energy-dense snack foods, sugar sweetened beverages, and alcohol (Bodor et al., 2010; Bolen & Hecht, 2003; Borradaile et al., 2009; Lane et al., 2008) .
Corner Store Conversions
The literature review included outcome evaluations of six unique corner store conversions in U.S. cities (Bolen & Hecht, 2003; Gittelsohn et al., 2009; Gittelsohn, Vijayadeva, et al., 2010; Song et al., 2009) , the Marshall Islands Gittelsohn et al., 2006) , and Native American communities in Arizona (Curran et al., 2005; Gittelsohn et al., 2008) and Canada (Ho et al., 2008) . Table 1 presents a summary of each of these corner store conversion interventions, including main intervention components, the outcome evaluation strategy, key findings, and notable limitations.
Across corner store conversions, the common goal was to transform a local business into a community asset that improved healthy food availability in the surrounding neighborhood (Bolen & Hecht, 2003; Curran et al., 2005; Gittelsohn et al., 2006; Gittelsohn et al., 2007; Gittelsohn et al., 2008; Gittelsohn et al., 2009; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008; Song et al., 2009 ). To achieve this goal, corner store conversions sought to increase sales of healthy foods, with benefits for both stores and their patrons. From the perspective of stores, increased sales of healthy foods lead to higher profits; which provides storeowners with an ongoing incentive to sustain the intervention. In this way, corner store conversions are a marketbased solution to overcoming food access issues facing low-income and minority neighborhoods. From the perspective of store patrons, increased purchasing of healthy food options may lead to more healthful food preparation and consumption and, ultimately, better health. Across the reviewed interventions, three common strategies emerged: 1) partnering with an existing store, 2) stocking healthy foods, and 3) social marketing and nutrition education. We discuss the rationale for each of these strategies as well as key barriers and facilitators to implementing each.
Strategy 1: Partnering with an Existing Corner Store
All of the reviewed corner store conversions created a partnership with an existing corner store (Bolen & Hecht, 2003; Curran et al., 2005; Gittelsohn et al., 2006; Gittelsohn et al., 2007; Gittelsohn et al., 2008; Gittelsohn et al., 2009; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008; Song et al., 2009 ). This is a fundamental part of the corner store conversion, because corner stores are a primary food source in many low-income and minority neighborhoods. Further, existing stores have established client bases in their communities and are already economically viable. The store's established role in the neighborhood provides the intervention with access to residents, while the equipment, training, and support provided to the storeowners and employees help them to offer and promote a more healthful inventory and potentially become more profitable via increased sales.
In order to maximize the effectiveness and sustainability of a corner store conversion, selection of the partner store and storeowner buy-in is key. Partner stores should have a relatively large client base and strong ties to the communities in which they are located, both of which will increase the reach of the intervention. As discussed by Song and colleagues, storeowners may perceive several motivators and barriers that affect their willingness to adopt and sustain a corner store conversion . Motivators to participation can include positive interactions with intervention staff, the desire to receive nutrition education and other training, the desire to have a healthy impact on the community, and financial incentives to participation. Barriers to participation can include an unwillingness to disrupt the store's business, ineffective interactions with intervention staff, and lack of interest in the intervention.
Strategy 2: Stocking Healthy Foods
Another strategy common to all of the reviewed corner store conversions is that they encouraged stores to stock a greater variety of culturallyappropriate, high-quality healthy foods (Bolen & Hecht, 2003; Curran et al., 2005; Gittelsohn et al., 2006; Gittelsohn et al., 2007; Gittelsohn et al., 2009; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008; Song et al., 2009 ). The types of foods stocked included not only fresh produce, but also canned and frozen fruits and vegetables, low-fat milk, healthy grains, and healthier cooking oils. In most cases, intervention staff used community surveys to identify commonly consumed unhealthy foods and encouraged stores to expand their inventory and stock healthier alternatives (Curran et al., 2005; Gittelsohn et al., 2006; Gittelsohn et al., 2007; Gittelsohn et al., 2008; Gittelsohn et al., 2009; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008; Song et al., 2009 ). In addition to stocking healthy foods, store layouts were rearranged to increase the visibility of healthy food products to customers. The rationale behind this strategy is that by increasing the variety, quality, and visibility of healthy foods offered in local corner stores, the intervention reduces access barriers that can prevent community members from making healthy food choices.
In several cases, interventions provided staff and owners of participant stores with training, information, and equipment to overcome barriers to stocking and selling healthy foods successfully (Bolen & Hecht, 2003; Curran et al., 2005; Gittelsohn, Vijayadeva, et al., 2010) . Such barriers included the absence of established relationships with produce distributors and limited shelving and refrigeration to expand their inventory or stock perishable items. Actions taken by interventions to reduce barriers to purchasing and stocking healthy foods included the following: 1) providing store owners with nutrition education ; 2) conducting neighborhood surveys to inform store owners about customer shopping patterns and customer demand for healthy products (Curran et al., 2005; Gittelsohn, Vijayadeva, et al., 2010) ; 3) purchasing equipment (e.g., refrigerated produce displays) (Bolen & Hecht, 2003) ; 4) placing stores in contact with produce distributors with whom they can meet minimum order requirements and receive good prices (ideally at wholesale prices) (Bolen & Hecht, 2003) ; 5) providing store owners with an initial stock of fresh produce or gift cards to purchase produce Gittelsohn, Vijayadeva, et al., 2010) ; 6) teaching store owners and staff to buy, handle, or market fresh produce (Bolen & Hecht, 2003) , and 7) working with store owners to identify price points for fruits, vegetables, and other healthy foods that would keep prices competitive while still ensuring a reasonable profit margin (Bolen & Hecht, 2003) . Assisting stores to overcome the barriers to purchasing and stocking a broader variety of healthy food items may be a key component in the successful implementation of a corner store conversion. Strategy 3: Social Marketing and Nutrition Education Community buy-in and support are important not only to promote strong sales of healthy food in the short term, but also to help ensure that healthy changes will be sustained over time in both corner store inventories and people's diets. With this in mind, every corner store conversion reviewed used some form of in-store or community-based social marketing or nutrition education to promote healthy foods in local stores (Bolen & Hecht, 2003; Curran et al., 2005; Gittelsohn et al., 2006; Gittelsohn et al., 2007; Gittelsohn et al., 2008; Gittelsohn et al., 2009; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008; Song et al., 2009 ). The social marketing campaign itself can be one of the primary motivators for corner store owners to partner with an intervention, because it is essentially free advertising for the store. Barriers to an effective social marketing campaign include the potentially high cost, as well as the difficulty of reaching all potential store patrons and developing effective and appropriate messages. Several social marketing and education strategies have been used in corner store conversions. In Oakland, for example, weekly flyers in English and Spanish were distributed in the neighborhood to promote the converted store and there was an open house shortly after the conversion where free produce was distributed to those who attended (Bolen & Hecht, 2003) . The store also worked with a local elementary school, allowing students to paint a mural of fresh produce on the store's exterior and helping design a fresh produce buying and preparation activity for students in an after-school program.
Corner store conversions also used in-store promotional events to educate customers about unfamiliar healthy food and healthy food preparation. Projects in Baltimore, Ontario, Arizona, Hawaii, and the Marshall Islands conducted in-store promotional activities such as cooking demonstrations and taste tests (Curran et al., 2005; Gittelsohn, Vijayadeva, et al., 2010 ; Ho et al., 2008; Song et al., 2009; Song et al., 2007) . Some offered healthy recipes to customers to increase their ability to prepare healthy foods at home. The majority of interventions also used in-store advertising, including posters, shelf labels, and educational displays that made healthy foods more visible and highlighted their nutritional benefits (Bolen & Hecht, 2003; Curran et al., 2005; Gittelsohn et al., 2007; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008; Song et al., 2009 ).
The social marketing component of corner store conversions is equally important as the stocking of healthy foods (Andreasen, 2005) . Effective social marketing can increase the community's awareness of healthy foods in local stores, knowledge of healthy food preparation, and understanding of the nutritional benefits of a healthful diet. This can lead to an increase in the number of customers preferring healthy foods, subsequently resulting in higher profits for stores.
Effectiveness of Corner Store Conversions
In general, the corner store conversions reviewed in this study had mixed results at changing peoples' food purchasing, preparation, and consumption behaviors and their knowledge and attitudes regarding healthy eating. Most interventions reported improvements in psychosocial factors related to healthy food and healthy eating, including self-efficacy, knowledge, attitudes, and intentions Gittelsohn et al., 2007; Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008) . Several of the interventions also reported increases in either overall sales of healthy food (Bolen & Hecht, 2003) or individual-level purchases of at least some health foods Gittelsohn et al., 2007; Ho et al., 2008) ; however, two interventions saw no increases in overall healthy food purchasing Gittelsohn, Vijayadeva, et al., 2010) . Two studies reported that the intervention was associated with increased consumption of healthy foods or decreased consumption of unhealthy foods Gittelsohn, Vijayadeva, et al., 2010) and two studies reported improved healthfulness of meal preparation . All of the reviewed interventions reported significant improvements in at least one psychosocial or behavioral outcomes related to food purchasing, preparation, or consumption, and many reported improvements across multiple outcomes.
DISCUSSION
This review has illustrated the potential of corner store conversions to increase the availability of healthy foods in communities lacking comprehensive grocery stores. Although each conversion successfully increased the stocking of healthy foods in corner stores, our review suggests that more healthful inventories did not always translate into increased purchase and consumption of every promoted food. Most of the interventions did, however, report increased sales or consumption of at least some healthy foods, indicating that the corner store conversion is a meaningful approach to increasing health food consumption in food deserts and other underserved communities.
Gaps in Knowledge
A notable limitation of the reviewed corner store conversions is that all were relatively short term, had intervention periods less than one year, and typically reported outcomes measured immediately post-intervention. It is therefore impossible to know whether the increased healthfulness of corner store inventories and customers' healthier purchasing and diet habits were sustained in the months and years following the interventions. Another limitation of the studies is that outcome evaluations were based on relatively small samples, ranging from a minimum of 84 total consumers at intervention and comparison stores in Baltimore to a maximum of 184 caregiver-child dyads among a random sample of households in intervention and comparison areas in Hawaii (Gittelsohn, Vijayadeva, et al., 2010) . These small sample sizes are particularly concerning among the two studies that used community-based sampling (Gittelsohn, Vijayadeva, et al., 2010; Ho et al., 2008) 
Market Makeovers
One approach that holds promise in sustaining the healthful impact of corner store conversions is a "market makeover." Although this concept has not yet permeated the academic literature, market makeovers are an alternative conceptualization of the corner store makeover approach that focuses explicitly on long-term interventions and outcomes (Public Matters & South LA HEAC, 2010) . The market makeover goes beyond the typical corner store conversion by placing increased emphasis on creating community buy-in in the intervention, via a partnership between the store, the surrounding community, and the public health practitioners and community organizations in the community. This partnership allows the makeover to be tailored to the needs of the community and creates a long-term sense of community ownership of the makeover project.
The market makeover approach also uses a sustained, community-developed social marketing campaign to create consistent and long-term consumer demand for the healthy foods sold by made over stores. The intent is not only to conduct a 'makeover' of corner stores themselves, but also to 'make over' the community's demand for healthy food. Strong community involvement in the development and production of the social marketing campaign helps ensure that materials and messages will be culturally appropriate and context-specific, and thus more likely to resonate with the target audience. Furthermore, messages and materials can be tailored towards the varying populations that frequent corner stores, including different age and social groups. For example, separate messages and materials may be needed to effectively communicate with children, adolescents, young parents, or the elderly. This type of social marketing has been used in a market makeover intervention conducted in East Los Angeles, California, and has proven very popular with community members (Public Matters, 2012) .
Policy Implications
Future research will be necessary to determine what the long-term effects of corner store conversions and market makeovers are, both in terms of purchasing and consumption habits as well as more distal health outcomes such as obesity and cardiovascular disease. If corner store conversion and market makeovers do prove successful in the long term, there are several policy options that could be used to promote healthy corner store conversions on a larger scale. For example, tax incentives, healthy food stocking requirements, a healthy inventory certification system, or government-sponsored technical assistance could be used to encourage corner store owners to expand their healthy food inventories. Federal food assistance programs such as WIC, which now has minimum stocking requirements for vendors in many states, could also encourage stores to offer healthy foods (California Department of Public Health, 2010; Colorado WIC Program, 2009; Montana Department of Public Health and Human Services, 2009 ). Additionally, the social marketing and nutrition education component of corner store conversions could also be replicated using community-wide nutrition educational campaigns intended to draw customers to healthy local stores.
In conclusion, corner store conversions are a viable method for public health practitioners and policymakers to improve healthy food consumption in food deserts. In the future, researchers should assess both the short-and long-term behavioral and health outcomes of corner store conversions with populations living in food deserts. Policymakers and public health practitioners can use several available strategies to encourage corner stores in food deserts to stock more healthy food options.
